Cel. Zbadanie wiedzy na temat choroby i przestrzegania zaleceń terapeutycznych wśród dorosłych pacjentów z talasemią. Materiał i metody. Przeprowadzono przekrojowe badanie korelacyjne na próbie obejmującej 100 dorosłych pacjentów z talasemią z uniwersyteckiego szpitala w Jeddah. Wykorzystano skalę: Wiedza nt. Talasemii, Skala Przestrzegania Zaleceń Terapeutycznych oraz kwestionariusz z danymi socjodemograficznymi. Dane analizowano przy użyciu pakietu statystycznego dla nauk społecznych w wersji 22. Wykonano statystyki opisowe i wnioskowania oraz korelacje Pearsona. Wyniki. Uczestnicy mieli umiarkowany poziom wiedzy na temat choroby (M=15.59, SD=2.30) i niski poziom przestrzegania zaleceń terapeutycznych (M=3.91, SD=1.83). Wystąpił również słaby, ale znaczący pozytywny związek między wiedzą na temat choroby a przestrzeganiem zaleceń dotyczących leczenia (r=0.297, P=0.041). Istotną różnicę w średnich punktach przestrzegania zaleceń terapeutycznych stwierdzono wśród uczestników o różnych dochodach miesięcznych (P=0.05). Wnioski. Wiedza uzyskana z tego badania może być przydatna w poprawie zrozumienia przez pielęgniarki efektów praktycznej wiedzy na temat przestrzegania zaleceń terapeutycznych. Mogą być wymagane programy edukacyjne/programy interwencji w celu poprawy wiedzy i przestrzegania zaleceń leczenia pacjentów z talasemią. Potrzebne są również badania podłużne, aby przetestować moderatorów i mediatorów relacji wiedzy o chorobie i przestrzegania zaleceń terapeutycznych. Słowa kluczowe: wiedza o chorobie, pielęgniarki, pacjenci z talasemią, Arabia Saudyjska, przestrzeganie zaleceń terapeutycznych ABSTRACT DISEASE KNOWlEDGE AND TREATMENT ADHERENCE AMONG ADUlT PATIENTS WITH THAlASSEMIA: A CROSS-SECTIONAl CORRElATIONAl STUDy Aim. To investigate the disease knowledge and treatment adherence among adult patients with thalassemia. Material and methods. A cross-sectional correlational study was carried out with a convenience sample of 100 adult patients with thalassemia from a university teaching hospital in Jeddah city, Saudi Arabia. The Disease Knowledge about Thalassemia Major, the Treatment Adherence Scale, and sociodemographic survey were completed by participants. The data were analyzed using Statistical Package for the Social Sciences version 22. Descriptive and inferential statistics and Pearson correlations were performed. Results. The participants had a moderate level of disease knowledge (M = 15.59, SD = 2.30) and a low level of treatment adherence (M = 3.91, SD = 1.83)
INTRODUCTION
Thalassemia (TM) is an inherited blood disease characterized by abnormal hemoglobin production, leading to anemia with high iron accumulations [1] . Treatment for TM patients often includes regular blood transfusion, folic acid, and iron chelation therapy [2] . The ultimate goal of TM management, like any other chronic diseases, is to achieve target control and prevent complications. Thalassemia is a global health problem that is frequently encountered in clinical practice [3] . Annually, around 240 million cases of TM are discovered worldwide, most commonly in the Mediterranean countries and Southeastern Asia [4] . It resulted in 36,000 deaths in 1990 and 16,800 deaths in 2015 due to iron overload in patients with TM [5] . In Saudi Arabia (SA), the estimated prevalence rate of β-TM major was 0.7 per 1000; 12.9 per 1000 for the trait and 13.6 per 1000 for β-TM [6] . The important risk factors affecting the occurrence of TM in SA are consanguineous marriage and lack of education programs and school screening [6, 7] . Despite the SA's efforts to decrease the occurrence of TM through genetic counseling services and premarital screening programs, the marriage rates among high-risk groups have not significantly reduced [7] . The Saudi Ministry of Health statistics showed that 3000 of the 7500 Saudis who were physically incompatible with TM opted for medical advice and were married [8] . A high percentage of TM patients indicates the need for a comprehensive assessment and interventions to control disease and prevent its complications among this population.
Treatment adherence is crucial to TM control, complications prevention, and therapeutic success [9] . Treatment adherence defined as the extent to which the history of therapeutic drug use by the patient complies with the treatment prescribed [10] . Poor adherence to treatment is a major risk for the development of heart failure, endocrine abnormalities, and stroke among TM patients, and a clear, consistent treatment plan has been shown to help prevent life-threatening complications and extra costs on the healthcare systems [11, 12] . Pakbaz et al. revealed that TM patients are experiencing low quality of life because of disease complications; which might be overcome with improving knowledge and medical education [13] . Several studies have shown that adequate patient knowledge of TM improves patients' adherence to treatment and improves control of their disease [14, 15, 16] . The hypothesis that the higher level of disease knowledge, the higher level of adherence to treatment was examined in 32 TM patients. The results confirmed this hypothesis: 43% had inadequate disease knowledge and only 48% stuck to the treatment [15] . A systematic review conducted by Deborah et al. providing an in-depth examination of theory-guided adherence interventions studies, also suggested that the more information patients receive, the more they adhere to the treatment schedule [17] . Moreover, results from a recent prospective study also indicated that patient knowledge of disease severity was a significant predictor of treatment adherence [12] . While adherence to treatment plan might be affected by many factors such as beliefs, behavioral skills, and family support, the levels of patients' knowledge about their disease seem to be crucial [9, 15, 18] .
Assessment of disease knowledge and treatment adherence is crucial for the patients' improvement and prevent complications. In SA, there is a scarcity of data regarding knowledge and treatment adherence among TM patients. It is hoped that this study will add to the knowledge around TM and will guide the development of strategic interventions to address the issues identified.
AIM
This study investigated the disease knowledge and treatment adherence among adult patients with TM from a university teaching hospital.
MATERIAlS AND METHODS
The study was conducted after obtaining approval from the Research Ethics Board of King Abdulaziz University Hospital (KAUH), SA (Protocol Reference No. 538-17; dated December 19, 2017) .
Study Design and Sample
This was a cross-sectional correlational study conducted among a convenience sample of adult patients with TM in KAUH, SA. The sample size was calculated based on a power analysis using G-power, with power set at .95 and alpha of .05. All TM patients who met the inclusion criteria in the KAUH were asked to be involved in this study. Inclusion criteria involved the following: (a), age ≥18 years, (b) clinically confirmed TM diagnosis, (c) receive frequent blood transfusion, chelation therapy, and folic acid supplements, (d) no evidence of any serious mental illness or problems, (e) able to communicate with the researchers (understand and speak Arabic or English fluently), and (f) agree to take part in this study.
Sociodemographic data such as age, gender, nationality, marital status, education, and monthly income were collected using a well-designed questionnaire. Informed consent was obtained from the TM patients before data collection.
One hundred and two surveys were distributed to the participants. One hundred were returned and were completed surveys. Consequently, a total number of 100 adult patients with TM provided valid responses for the analysis, representing a response rate of 98%. More than half of the participants were males (52%). The mean age of the recruited participants was 24.92 (SD = 9.18) years. Sixty-two percent of the participants were in age ranged 18-23 years. Out of the 100 participants, 79% were single, and only 21% were married. Furthermore, the majority of the participants were non-Saudi (78%). Approximately 40% of the participants had a high school education while only seven percent of them were illiterate. With regards to family monthly income, the results indicated that 79% of the participants receive less than 5000 SR monthly ( Table  1) .
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Instruments
The Disease Knowledge about Thalassemia Major (DKTM) included 20 items use to assess TM knowledge regarding medical treatment, drug compliance, lifestyle, diet, and complications [15] . Items were scored using zero or one (zero = incorrect/one = correct). The DKTM scores ranged from zero to 20 and then calculated to a percentage score from zero to 100, with lower scores suggesting a poor level of knowledge. The instrument has adequate psychometric properties (Cronbach's alpha = 0.85). The pilot-study TM patients in KAUH stated that it was easy to understand the DKTM. The Cronbach's alpha value for the DKTM in this study was 0.72.
The Treatment Adherence Scale (TAS) is an eight-item self-report instrument, developed by researchers benefiting from the medication adherence literature, to identify medication-taking behaviors and attitudes related to TM treatment adherence. The TAS includes eight questions that recognize non-adherence to treatment, concerning 'forgetfulness' , 'skip' , 'miss a dose' , 'discontinue' , 'sticking difficulties' , 'feeling bothered' , and 'remembering difficulties' . The eight items have response choices "no" or "yes". Total TAS scores can be ranged from zero to eight and are classified into low adherence (< six), medium adherence (six to seven) and high adherence (eight). The scale was restructured after taking expert views of healthcare providers working in patient education and different hematology clinics in a focus group. The TAS was then piloted in a convenience sample of 10 TM patients, with the internal consistency of 0.68. In this study, the TAS' internal consistency was established by Cronbach's alpha of 0.76.
Data Collection Procedures
Participants were interviewed during the hematology clinics' hours at the outpatient department. All TM patients who visited the hematology clinics for medical checkups or follow up and met the inclusion criteria were asked to be part of the study. The investigator explained the study purpose, data collection process, and confidentiality measures to participants, and those who agreed to be involved in the study were asked to sign a written consent form. Participation was voluntary and there were no benefits or intensives for the participants. Face to face interviews of participants were performed by using the assessment questionnaire for disease knowledge and treatment adherence, including sociodemographic items, in the waiting room before or after their clinic visits. The study was conducted from December 2017 to May 2018. The study questionnaire took around 10 to 15 minutes to complete. All collected data was kept in a locked drawer in the researcher's office. Only the research team had access to the collected data and all published results were de--identified to further ensure confidentiality.
Data Analysis
All statistical analyses were conducted using Statistical Package for Social Sciences version 22 (Armonk, NY; IBM Corp.). For the collected questionnaires, identification numbers have been given for counting and organizing purposes. All questions have been coded and then imported for analysis into SPSS. All categories of variables were coded with numbers (e.g. gender: one for male and two for female). Percentages, frequencies, means, and standard deviations were used to analyze sociodemographic and main study variables. Cronbach's alpha reliability testing was completed for study's instruments to determine the internal consistency. Pearson correlation coefficients were conducted to investigate the relationships between disease knowledge and adherence to treatment and sociodemographic items. Inferential statistics, and in particular, t-test and ANOVA, were also performed to examine the main study variables by their sociodemographic characteristics. The level of significance was set at 0.05 in all analyses.
RESUlTS
The DKTM overall correct item score ranged from eight to 19 with an overall mean correct answer of 15.59 (SD = 2.30) out of 20 items (total score if all items answered correctly). This mean score indicated that participants had a moderate level of knowledge towards TM as shown in Table 2 . None of the participants achieved complete and correct response (20 or 100%). It should be underlined that 55% of the participants had a moderate level of disease knowledge, and only five percent of the participants had poor knowledge regarding TM. Based on the obtained results, there items were answered incorrectly by many participants, those related to areas of blood transfusion as treatment of TM, complications such as jaundice, and TM risk factors. Concerning TM physiology, 87% of the participants knew that TM is one of the genetic diseases and 76% of them recognized that there are three categories of TM as minor, mid, and serious. Participants had high scores in using Desferrioxamine (DFO) injections to avoid serum ferritin sedimentation (98%), checking ferritin periodically (90%), removing spleen to avoid rapid destruction of blood cells (90%), and diet should be low iron (90%) ( Table 3 ). The mean score on the TAS was 3.91 (SD = 1.83) on a test with a score that could range from zero to eight. The participants' scores ranged from 3.91 to eight. This mean score level indicated that participants had a poor/low level of treatment adherence as shown in Table 2 . Around 13% of the participants were found to have a medium level of treatment adherence, and only two percent had a high level of treatment adherence. The analysis of questionnaire answers showed that 89% of the participants forgot to take their iron chelation therapy, Hydroxyurea or/and folic acid supplements, and 67% of participants did not take their medications as described by physicians. More than half of participants (58%) reported they feel bothered about adherence to the TM treatment schedule. Also, 56% of the participants stated that they sometimes forget to take their treatment with them when having a busy schedule or going to work. Additional findings included negative response to remembering to medicines on time. Interestingly, most participants agreed that they should talk to their physicians before stopping taking their treatment (Table 4) .
A significant weak positive correlation between disease knowledge and treatment adherence was found (r = 0.297, P = 0.041), which suggested a patient with more knowledge about disease adhered more to the treatment plan. There were no significant relationships or differences identified between age, gender, nationality, education, marital status, and disease knowledge or treatment adherence scores. A significant difference in TAS mean scores was found among participants with different monthly incomes (F = 3.08, P = 0.05). Participants with a monthly income ≥ 10000 SR had the highest treatment adherence mean score (M = 17.11, SD = 2.07) ( 
DISCUSSION
This is a correlational cross-sectional study which was conducted in SA, the aim of which is to investigate the disease knowledge and treatment adherence among TM patients from a university teaching hospital in Jeddah city. There is evidence from this study that disease knowledge is positively correlated with the level of treatment adherence. Two studies support such a correlation in which a significant positive relationship was found between disease knowledge and treatment adherence among Taiwanese TM patients (P = 0.001) [15, 16] . In a study conducted in Jordan, researchers also noted that knowledgeable patients with chronic diseases are twice as probable to have moderate to high treatment adherence as their unknowledgeable counterparts [14] . Other studies, however, oppose such a positive correlation and instead find that disease knowledge and treatment adherence are negatively associated or not associated [2, 19] . The obvious reason for the conflicting results may be because of differences in the definition and concept of knowledge and treatment adherence, the absence of theoretical definitions of these constructs, and the use of different instruments. However, treatment adherence is still considered to be a multifactorial phenomenon and failure or success of patient's adherence to treatment does not depend on a single key factor, such as disease knowledge [2, 12] . There is a need to better understand factors, other than disease knowledge, that are significant determinants of treatment adherence and to develop appropriate strategies/interventions to reduce their impact.
The moderate level of knowledge in this study indicated that TM patients are now well educated towards disease and are eager to learn more about it, as it is the most common inherited blood disorder in SA. Resear-chers noted that having TM increases the patients' knowledge of the disease and motivates them to learn more [20] . In contrast, other studies approve the poor TM knowledge among Iranian and Indian patients and the lack of proper education to promote their understanding of TM [21, 22] . Patients with TM in the current study had poor knowledge about TM risk factors, blood transfusion as treatment, and complications such as jaundice. In a study conducted among 172 participants in Pakistan, findings show that 40% had lower knowledge scores about TM, and around half of the participants believed that TM was an allergic reaction, one of the sexually transmitted diseases or/and a consequence of improper nutrition [23] . Contrary to these findings, some researchers reported the highest knowledge levels in the "genetic risk factor", "ways of prevention", and "adherence" domains among TM Iranian couples [24] . It is important to assess the educational needs and knowledge of TM patients to take a constructive move toward their health support. The involvement of nurses in the education of patients and improving their level of knowledge in relation to their health needs is reflected the nurses' professional and academic responsibility [25] . Also, Hinkle and Cheever have indicated that teaching the patients according to their health needs is crucial and evaluation and identification of individuals' powers are essential in their health education [26] . Strengthening of health education and improved efforts of nurses in giving practical disease knowledge would significantly enhance patients' adherence to TM long-life treatment. Treatment adherence is a great concern for TM patients. The study findings showed that 85% of the participants had a low level of treatment adherence, and only two percent had a high level of treatment adherence. Similar to these study findings, Vardaki et al. reported that 67% of Greece MT patients had a low level of treatment adherence and 77.6% had serious health problems [18] . Another study conducted on testing adherence to treatment among 243 Iranian TM patients, researchers noted that treatment adherence was reached only in 18.2% of patients, and generally outcome was poor [27] . In line with the study findings, a previous qualitative study conducted by Zeydi et al. suggested that delay in the occurrence of complications, complicated family life, and busy working day may cause irregular following/forgetting or a discontinued of prescribed treatment by Iranian TM patients [28] . Kourorian et al. stated that the problem of poor lifelong treatment adherence is mainly exaggerated among TM patients because of many psychological and physical problems such as low self-confidence, being tired from taking long-term medications, lack of motivation for continuing the prescribed medication, and painful infusions of iron chelating agents [22] . Most patients had also poor adherence and improper attitudes toward the use of subcutaneous iron chelating agents which was linked to lack of knowledge about these new brand of drugs [22] . Based on this, developing effective adherence interventions using various educational methods for TM patients needs better analytic models of adherence practices. With only about two percent of the study sample having high levels of treatment adherence, more effort is also needed to identify the reasons for poor adherence among this population.
It should be emphasized that there were no significant relationships or differences in disease knowledge or treatment adherence mean scores and sociodemographic variables in this study. Only a significant difference in adherence to treatment mean scores was found among participants with different monthly incomes (P = 0.05). Similarly, Al-Kloub et al. noted that there was no significant difference in knowledge about TM between males and females patients (X2 = 0.02, P = 0.80) [2] . Kourorian et al. also indicated that there was no statistically significant association between the disease knowledge and gender (P = 0.9) or any sociodemographic variables in their study [22] . In contrast, knowledge about TM was found to be related to numerous factors, such as gender, level of education, marital status, and monthly income [2, 23] . Zeydi et al. indicated that married TM patients are keener to adhere to their treatment than single patients [28] . This can be explained by that being supported by spouses can be a motivator for patients to adhering to their long-term treatment plans [28] . Also, age (P = 0.03) and monthly income (P = 0.04) were associated with treatment adherence; Jordanian patients with TM aged older than 16 years old and have poor monthly incomes were more likely to be non-adherent to treatment [2] . A review study suggested that financial constraints could impact treatment adherence because it will limit access to all healthcare aspects involving attending regular follow-up visits, seeking care when needed, getting labs, and obtaining prescribed medications [29] . Particular attention should be paid to TM patients who have poor monthly incomes as they may be at greater risk of treatment adherence problems. These findings require further investigation.
limitations
There are several limitations to this study. The present study was conducted within a Saudi context which is different from other cultures. The use of a convenience sample in one hospital also limits the generalizability of study findings. However, this study can provide healthcare administration and nurses more insights about the importance of developing effective education programs and adherence interventions, to improve the quality of life of this population. Moreover, the cross-sectional design limits the ability to make causal relationships. Future research can more directly test the effects of disease knowledge on treatment adherence by assessing these variables longitudinally to provide stronger causal evidence. The researchers collected the data from Jeddah (city): therefore, the findings may differ when compared to the data from patients living in rural areas. A replication of this study with a large sample of TM patients in remote areas as well as within public and private hospitals is needed to compare and contrast findings. Finally, there were no relevant literature available on this topic in SA, so the direct comparison of results with existing studies was limited.ł CONClUSIONS This is the first study that has investigated disease knowledge and treatment adherence among adult patients with TM in SA. The findings of this study obviously revealed that there was a positive correlation between disease knowledge and treatment adherence among TM patients. Despite this, adherence to treatment is believed to be a multifactorial phenomenon, and knowledge is only one of the key factors. Solutions include evaluating health literacy, enhancing patient education, and paying attention to reasons for poor adherence among this population. A multidisciplinary approach and the development of intervention programs for patients and their families focused on promoting patient knowledge and healthy behaviors are also significant components of care, contributing to better treatment adherence. Nurses also should encourage patients to use technology to educate themselves about the disease process and complications associated with TM. Moreover, research should examine the role of the healthcare professionals, healthcare settings, and healthcare systems in promoting greater treatment adherence among TM patients in SA, and other countries and cultures.
